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(54) DYNAMO-ELECTRIC MACHINE AND ITS STATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the length of a 
stator core in its axial direction by a method wherein 
ventilation paths by which the stator core and the rotor of 
a dynamo-electric machine are cooled are so provided in 
the stator core as to penetrate the stator core from its 
inner side teeth part to its outer part. 
SOLUTION: A rotor is inserted into the inside of the 
cylindrical stator core 21 of the dynamo-electric machine 
so as to rotate freely. A large number of ventilation holes 
3 which are ventilation paths necessary for cooling the 
stator core 21 and rotor of the dynamo-electric machine 
are so provided in the stator core 21 as to penetrate the 
stator core 21 from its inner side teeth part to its outer 
part. Slots 22 which are trenches whose depth directions 

are the radial directions of the stator core 21 and whose longitudinal directions are the rotary 
shaft direction of the rotor are provided in the cylindrical inside surface of the stator core 21 . A 
plurality of the slots 22 are provided in the rotating direction of the rotor and stator coils 2 are 
provided in the respective slots 22. With this constitution, the stator core 21 is not divided by 
the ventilation holes and necessary flux can be obtained efficiently and the axial direction 
length of the dynamo-electric machine is shortened. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dynamo-electric machine improved about a 
dynamo-electric machine and its stator especially the cooling system of a steam turbine generator, or a 
stator coil immobiUzation system, and its stator. 

[0002] 

[Description of the Prior Art] Although a dynamo-electric machine is used in a motor, a generator, etc., 
especially in the large-sized dynamo-electric machine used for a steam turbine generator etc., 
temperature, such as a stator winding, a stator core, and a rotator, rises by electric loss and the 
mechanical loss. 

[0003] Moreover, the temperature rise of an iron core edge is remarkable especially in a stator. In order 
to cool these temperature rise sections in a dynamo-electric machine, generator inside-of-a-plane gas 
was circulated by the fan who attached in the rotator, and it has cooled with the syngas cooler. With 
reference to drawing 2 and drawing 3 , the cooling system of the conventional dynamo-electric machine 

is explained below. 

[0004] Drawing 3 is the dynamo-electric machine sectional view showing the example of the cooling 
system of the conventional dynamo-electric machine. Drawing 4 is the stator cross-section perspective 
view showing the example of the cooling system of the conventional dynamo-electric machine. As 
shown in drawing 3 , coolant gas inside the plane is fed by the fan 13 at the stator edge, after being 
cooled by the syngas cooler 11. This fed coolant gas is divided into the gas gl sent to the appearance 
side of stator-core regions of back, i.e., a stator core, the gas g2 sent to a stator-core edge, the gas g3 sent 
to a rotator edge, and the gas g4 sent to the gas opening between a rotator and a stator. 
[0005] Among these, the gas gl sent to the appearance side of the stator-core regions of back 1, i.e., a 
stator core, is sent to the gas opening 7 through a ventilating hole 4 behind behind [ iron core ] a stator 
inhalation-of-air section. 

[0006] Then, in the type whose cooling system of a rotator incorporates gas inside a rotator from a 
rotator front face, it is further sent to the interior of a rotator, and a rotator is also cooled, and it is again 
sent to the gas opening 7, is sent to the iron core regions of back of a stator exhaust air section through 
an air duct 4, and returns through ** 12 of the after that style to a syngas cooler 1 1 . 
[0007] Thus, the air duct 4 has played the role important for cooling ventilation path formation of a 
center section and the core section of a rotator 5 of the stator core 1 of a dynamo-electric machine. 
Conventionally, as an approach of forming this air duct 4, as shown in drawing 4 , the layer-built iron 
core was made into shaft orientations in the rate, and it was carrying out by inserting the piece 14 of 
spacing in between so that it might be indicated by JP,61-1 1064,B, for example. 
[0008] 

[Problem(s) to be Solved by the Invention] Considering cooling of the whole dynamo-electric machine, 
such an air duct 4 is required at intervals of predetermined. However, magnetic flux does not pass by 
cooling system of the conventional dynamo-electric machine as shown in drawing 4 along the part of the 
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air duct 4 of a stator core 1 . 

[0009] Therefore, when thought from the field of securing magnetic flux required for a dynamo-electric 
machine, the air duct 4 was useless space, and since there was an air duct 4, it needed to lengthen the 
shaft-orientations die length of the whole stator. Moreover, since the temperature rise of an edge was the 
largest as described above, it was not necessarily able to be said as the efficient cooling approach, 
considering the viewpoint of cooling only about a stator core 1 . 

[0010] On the other hand, when making the stator coil 2 fix to a stator core 1, in order to secure 
sufficient heat transfer between immobilization of the stator coil 2, the stator coil 2, and a stator core 1, 
between both is stuck and there is a request of wanting to make it fully fixing. 

[001 1] It is possible then, to pour in the matter of the shape of a liquid like resin between the stator coil 
2 and a stator core 1, to make it solidify with heat etc. behind, and to fix the stator coil 2 in a stator core 
1. 

[0012] However, since the liquid-like matter flowed out of the part of the air duct 4 of a stator core 1 in 

the conventional dynamo-electric machine, use of such matter was impossible. Therefore, the stator coil 
2 was dedicated to the stator core 1, and, in the case of the dynamo-electric machine, especially the 
large-sized steam turbine generator, the approach like drawing 5 was conventionally common as an 
approach of fixing. 

[0013] Drawing 5 is the stator sectional view showing the conventional example. In this drawing, the 
stator coil 2 has the composition that the perimeter of the conductive matter, for example, copper, was 
covered with the insulating material, and the stator coil 2 is dedicated in the slot of a stator core 1 . 
[0014] the electromagnetism of the stator coil 2 — to vibration, it has structure which suppresses with the 
ripple spring 15 about vibration of the cross direction of a slot, and is suppressed with the stator wedge 
17 about vibration of the depth direction of a slot. 

[0015] however — even if it is the case of this structure ~ a case — comparing — electromagnetism ~ 
there was a trouble that oscillating depressor effect was inadequate and the stator coil 2 of a part with 
which the ripple spring 15 is inserted, and heat conduction between stator cores 1 worsened. 
[0016] This invention was made in consideration of such the actual condition, and the 1st purpose is in 
offering the dynamo-electric machine which can shorten the shaft-orientations die length of the whole 
stator by acquiring magnetic flux efficiently, and its stator, securing cooling required for a dynamo- 
electric machine. 

[0017] Moreover, the 2nd purpose is to offer the dynamo-electric machine which can raise the 
oscillating depressor effect of a stator coil, and can raise the thermal conductivity for stator coil cooling, 
securing cooling required for a dynamo-electric machine. 
[0018] 

[Means for Solving the Problem] The main point of this invention advocates the dynamo-electric 
machine which constituted the following stator cooling ventilation flues. That is, it constitutes by 
forming the ventilating hole 3 which penetrates the ventilation flue of the stator core 1 required as 
shown in drawing 1 , in order to cool the stator core 1 and rotator 5 of a dynamo-electric machine from 
the bore side teeth section of a stator core 1 to the regions of back of a stator core 1 . Since it becomes 
unnecessary to prepare an air duct like the former by considering as such a configuration, the pulse duty 
factor within the stator of a stator core 1 can shorten the shaft-orientations die length of increase and a 
stator core 1. 

[0019] Furthermore, it becomes possible by considering a ventilation path as the above configurations to 
take the configuration which pours in resin etc. into the slot of a stator core 1, without using the ripple 
spring 15 like drawing 4 as an approach of dedicating the stator coil 2 to a stator core 1, and fixing. By 
considering as such a configuration, the thermal conductivity for the oscillating depressor effect of the 
stator coil 2 and cooling can be raised. 

[0020] Moreover, solution of the above-mentioned technical problem is realized by the technical thought 
target with the following solution means. First, in the dynamo-electric machine with which the stator 
assembly which includes a stator core in airtight casing with which invention corresponding to claim 1 
enclosed coolant gas has been arranged, a stator core is a dynamo-electric machine arranged without 
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having had the cooling path which more than one are prepared [ path ] in shaft orientations, and 
circulates said coolant gas to radial respectively, and the slot of the shaft orientations which dedicate a 
conductor to the bore side, and being connected with a cooling path fang fiirrow. In the dynamo-electric 
machine which has the cooling path which the stator assembly including a stator core is arranged [ path ] 
in airtight casing which enclosed coolant gas, and two or more stator cores are established [ path ] in 
shaft orientations, and circulates said coolant gas to radial respectively, and the slot of the shaft 
orientations which dedicate a conductor to the bore side, it is the dynamo-electric machine arranged 
without being connected with a cooling path fang fiirrow. 

[0021] Moreover, invention corresponding to claim 2 is a dynamo-electric machine which is made to 
solidify the liquid which hardens with heat the conductor dedicated by Mizouchi, and is fixed in 
invention corresponding to claim 1. 

[0022] Furthermore, the liquid which hardens invention corresponding to claim 3 with heat in invention 
corresponding to claim 2 is a dynamo-electric machine which is resin. Invention corresponding to claim 
4 is a dynamo-electric machine which is made to solidify the liquid which hardens the conductor 
dedicated by Mizouchi by desiccation, and is fixed in invention corresponding to claim 1 fiirther again. 
[0023] On the other hand, invention corresponding to claim 5 is a dynamo-electric machine which pours 
in the liquid which can be solidified to Mizouchi by whom the conductor was dedicated, is made to 
solidify the liquid concerned, and fixes a conductor in invention corresponding to claim 1 . 
[0024] Moreover, in the stator of the dynamo-electric machine with which the stator core has been 
arranged in airtight casing with which invention corresponding to claim 6 enclosed coolant gas, a stator 
core is the stator of the dynamo-electric machine arranged without having had the cooling path which 
more than one are prepared [ path ] in shaft orientations, and circulates coolant gas to radial respectively, 
and the slot of the shaft orientations which dedicate a conductor to the bore side, and being connected 
with a cooling path fang fiirrow. 

[0025] Furthermore, airtight casing with which invention corresponding to claim 7 enclosed coolant gas, 
A stator assembly including the stator core where the radial cooling path which has been arranged in this 
casing and established in shaft orientations is inherent. In the dynamo-electric machine with which the 
slot of the shaft orientations which have this, the rotator supported pivotable through the gas opening, 
and the syngas cooler arranged in casing in the inner circumference section of a stator core, and dedicate 
a conductor to the bore side of a stator core was prepared Radial cooling paths are the slot of the shaft 
orientations by the side of a bore, and the dynamo-electric machine in which it does not interfere. 
[0026] In the dynamo-electric machine with which the stator assembly which includes a stator core 
fiirther again in airtight casing with which invention corresponding to claim 8 enclosed coolant gas has 
been arranged, a stator core is the dynamo-electric machine equipped with the cooling path which has 
opening of the predetermined magnitude which more than one are prepared [ magnitude ] in shaft 
orientations, and circulates coolant gas to radial respectively. 

(Operation) In the dynamo-electric machine and rotator of invention corresponding to claims 1, 6, 7, and 
8, the cooling path which circulates coolant gas to radial is arranged first, without being connected with 
the slot on the shaft orientations and slot which dedicate a conductor to the bore side. 
[0027] Therefore, since it becomes unnecessary to prepare an air duct like the former, the pulse duty 
factor within the stator of a stator core can shorten the shaft-orientations die length of increase and a 
stator core. 

[0028] Next, in the dynamo-electric machine of invention corresponding to claims 2-5, it acts hke 
invention corresponding to claim 1, and also the liquid which can be solidified to Mizouchi by whom 
the conductor was dedicated is poured in, the liquid concerned is solidified, and a conductor is fixed. 
[0029] This becomes possible when the above-mentioned cooling path and the slot are not connected. 
That is, when the above-mentioned cooling path and the slot are connected, as the conventional 
technique explained, a liquid will flow out outside through a cooling path. 

[0030] In this invention, when the above-mentioned cooling path and the slot are not coimected, the 
external outflow of a liquid is prevented and solidification of a conductor with the liquid which can be 
solidified is attained. Therefore, the thermal conductivity for the oscillating depressor effect of 
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conductors, such as a stator coil, and cooling can be raised. 

[0031] In addition, the liquid hardened with heat, such as resin, is used in invention corresponding to 
claims 2 and 3. Moreover, the Uquid hardened by desiccation is used in invention corresponding to 
claim 4. 
[0032] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. 

(Gestalt of implementation of the 1st of invention) Drawing 1 is the cross-section perspective view 
showing an example of the stator in the dynamo-electric machine concerning the gestalt of operation of 
the 1st of this invention. 

[0033] The stator concerning this operation gestalt shown in this drawing is applied to the conventional 
dynamo-electric machine shown in drawing 3 . Here, the same sign is given to the same part as 
equipment conventionally which is shown in drawing 3 , and detail explanation is omitted. Moreover, 
since the ventilation path inside [ whole ] a dynamo-electric machine is the same as that of drawing 3 , 
the detail explanation is omitted. 

[0034] The rotator 5 with which this dynamo-electric machine is constituted in the shape of a cylinder, 
and that stator core 21 indicates it to be to the space of that cylinder part inside at drawing 3 is inserted. 
Moreover, the ventilating hole 3 as many cooling paths penetrated from the bore side teeth section of a 
stator core 21 to the regions of back of a stator core 21 is formed in the stator core 21 as a ventilation 
flue of the stator core 21 required in order to cool the stator core 21 and rotator 5 of a dynamo-electric 
machine. 

[0035] Furthermore, inside [ cylinder part ] the stator core 21, the slot 22 as a slot which makes the 
direction of an outside the depth direction, and makes the direction of a revolving shaft the die-length 
direction is formed. Two or more these slots 22 are formed in the hand of cut of a stator core 21, and the 
stator coil 2 is formed in each slot 22. 

[0036] The puncturing configurations of the above-mentioned ventilating hole 3 are polygons, such as 
circular, an ellipse form, or four square shapes, and the magnitude of the puncturing has become a small 
thing from hand-of-cut spacing of the above-mentioned slot 22. And each ventilating hole 3 is arranged 
so that it may not be connected with each above-mentioned slot 22. 

[0037] Moreover, about the area of this blow hole 3, and a number, the number which can fiiUy cool a 
dynamo-electric machine is secured. Next, in the dynamo-electric machine conceming the gestalt of 
operation of this invention constituted as mentioned above, when coolant gas circulates the ventilation 
path explained by drawing 3 , cooling is made. 

[0038] Here, the radial ventilation flue of a stator core 21 will be formed of the ventilating hole 3 which 
replaces with the air duct 4 shown in drawing 4 , and is shown in drawing 1 . Moreover, a ventilating 
hole 3 does not need to prepare the air duct which divides a stator core 21, and magnetic flux required 
for an effectiveness target will be acquired. 

[0039] Since the ventilation path of coolant gas was secured in the stator core 21 by the ventilating hole 
3 according to the dynamo-electric machine conceming the gestalt of operation of this invention as 
mentioned above, it is not necessary to form the air duct 4 which divides a stator core 21, therefore it can 
secure efficiently [ the magnetic flux which needs the pulse duty factor within the stator of a stator core 
for increase and a dynamo-electric machine ], and the shaft-orientations die length of a stator core 21 
can be shortened. 

[0040] It enables this to shorten the shaft-orientations die length of the whole stator. Moreover, when a 
ventilation flue is used as a ventilating hole 3, it is thought that the total blast area decreases, the flow 
rate of coolant gas becomes less apparently compared with the case of the conventional air duct 4, and 
the cooling engine performance falls, but by the stator of a dynamo-electric machine, since a stator-core 
edge has the largest generating loss, in the stator center section, the area of the proper ventilating hole 3 
and a number should just be secured from the former. Therefore, cooling to a stator core 21 is fully 
made. In addition, at the stator-core edge, cooling by the gas g2 sent to a stator-core edge as 
conventional technical [ which is shown in drawing 3 ] and the gas g3 sent to a rotator edge is made. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/30/2004 



Page 5 of 6 



[0041] Moreover, especially, with dynamo-electric machines, such as a large-sized steam turbine 
generator, since a cooling medium, for example, water, is poured inside the stator coil 2, it cools inside 
for cooling of the stator coil 2 and there are few generating losses cooled with coolant gas, the area of a 
ventilating hole 3 and a number can be lessened compared with the dynamo-electric machine which is 
not pouring the cooling medium inside the stator coil 2. 

[0042] Furthermore, since the number of the stator coils 2 can be designed few in the case of dynamo- 
electric machines, such as the above large-sized steam turbine generators, and distance between the slot 
22 by the side of the bore of a stator core 21 and a slot 22 is made greatly, it becomes easy 
dimensionally to form a ventilating hole 3. 

[0043] That is, although such a ventilating hole 3 is the number need proper in a proper location when 
cooling of the whole dynamo-electric machine is considered Since the setting location, the diameter of 
opening, and the number of the ventilating hole 3 can be freely adjusted by the design stage Securing 
cooling required for each part of a dynamo-electric machine, and a stator core 21, the pulse duty factor 
shown in the stator core of a cooling path can be made into the minimum, and the effectiveness of the 
above-mentioned gestalt of this operation can be done so much more certainly and effectively. 
(Gestalt of implementation of the 2nd of invention) Drawing 2 is a stator-core sectional view explaining 
an example of the coil immobilization system applied with the dynamo-electric machine concerning the 
gestalt of operation of the 2nd of this invention, it gives the same sign to the same part as drawing 1 , 
omits explanation, and describes only a part different here. Moreover, the same sign is given to the same 
part as equipment conventionally which is shown in drawing 5 , and detail explanation is omitted. 
[0044] The stator core 21 which can be set to have the same ventilating hole 3 as the case of the 1st 
operation gestalt is used for the stator of the gestalt of this operation. Moreover, in this stator, the stator 
coil 2 dedicated in the slot 22 is being fixed by the soUdified resin 16. 

[0045] This resin 16 is in a liquid condition, it is poured in into the slot 22 of a stator core 21, is 
solidified by carrying out impregnation afterbaking, and fixes the stator coil 2 and a stator core 21. 
[0046] Moreover, about vibration of the slot 22 depth direction of the stator coil 2, it has structure 
suppressed with the stator wedge 17. Thus, in the dynamo-electric machine concerning the gestalt of 
operation of constituted this invention, it is fully fixed by the resin 16 which the stator coil in the stator 
solidified, and vibration by electromagnetic force is fully controlled. 

[0047] Moreover, resin 16 is stuck with the stator coil 2 and the stator core 21, and heat transfer between 
the stator coil 2 and a stator core 21 is fully secured. According to the dynamo-electric machine built 
over the gestalt of operation of this invention as mentioned above, it arranges so that the ventilating hole 
3 and slot 22 of a stator core 21 may not be connected. Since the resin 16 which is a liquid is poured in, 
the resin 16 concerned is solidified and the stator coil 2 was fixed The same effectiveness as the 
dynamo-electric machine conceming the gestalt of implementation of the above-mentioned invention 
being acquired, and also fully performing cooling to a stator core, the oscillating depressor effect of a 
stator coil can be raised, and the thermal conductivity for stator coil cooling can be raised. 
[0048] therefore, electromagnetism since it is fully fixed when the ripple spring 15 is inserted and the 
stator coil 2 is fixed like before — oscillating depressor effect will increase. Furthermore, since the gas 
reservoir between the stator coil 2 by insertion of the ripple spring 15 and a stator core is not produced, 
thermal conductivity improves and tihe cooling engine performance of a dynamo-electric machine 
improves. 

[0049] In addition, in the above-mentioned operation gestalt, although resin was used as matter which 
fixes with the rotator coil 2 and is poured in between iron cores 21, this invention can use the possible 
various liquids of it not being restricted to this and making it solidify by the thermosetting, the 
desiccation hardenability, and some other approaches other than resin, furthermore, in the range which is 
not limited to the gestalt of each above-mentioned implementation, and does not deviate from the 
summary, many things are boiled and this invention can be deformed 
[0050] 

[Effect of the Invention] The dynamo-electric machine which can shorten the shaft-orientations die 
length of the whole stator by acquiring magnetic flux efficiently, and its stator can be offered securing 
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cooling required for a dynamo-electric machine according to this invention, as explained above. 
[0051] Moreover, according to this invention, the dynamo-electric machine which can raise the 
oscillating depressor effect of a stator coil, and can raise the thermal conductivity for stator coil cooling 
can be offered, securing cooling required for a dynamo-electric machine. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the dynamo-electric machine characterized by having been arranged without having had 
the cooling path which two or more said stator cores are established [ path ] in shaft orientations in the 
dynamo-electric machine with which the stator assembly which includes a stator core in airtight casing 
which enclosed coolant gas has been arranged, and circulates said coolant gas to radial respectively, and 
the slot of the shaft orientations which dedicate a conductor to the bore side, and connecting said cooling 
path with said slot. 

[Claim 2] The dynamo-electric machine according to claim 1 characterized by making the liquid which 

hardens with heat said conductor dedicated by said Mizouchi solidify, and fixing. 

[Claim 3] The liquid hardened with said heat is a dynamo-electric machine according to claim 2 

characterized by being resin. 

[Claim 4] The dynamo-electric machine according to claim 1 characterized by making the liquid which 
hardens said conductor dedicated by said Mizouchi by desiccation solidify, and fixing. 
[Claim 5] The dynamo-electric machine according to claim 1 characterized by pouring in the liquid 
which can be solidified to said Mizouchi by whom said conductor was dedicated, making the liquid 
concemed solidify, and fixing said conductor. 

[Claim 6] It is the stator of the dynamo-electric machine characterized by having been arranged without 
having had the cooling path which two or more said stator cores are established [ path ] in shaft 
orientations in the stator of the dynamo-electric machine with which the stator core has been arranged in 
airtight casing which enclosed coolant gas, and circulates said coolant gas to radial respectively, and the 
slot of the shaft orientations which dedicate a conductor to the bore side, and connecting said cooling 
path with said slot. 

[Claim 7] A stator assembly including the stator core where the radial cooling path which has been 
arranged in airtight casing which enclosed coolant gas, and this casing, and were estabUshed in shaft 
orientations is inherent, The rotator supported by the inner circiunference section of said stator core 
pivotable through this and a gas opening, The dynamo-electric machine characterized by said radial 
cooling path not interfering with the slot of the shaft orientations by the side of said bore in the dynamo- 
electric machine with which the slot of the shaft orientations which have the syngas cooler arranged in 
said casing, and dedicate a conductor to the bore side of said stator core was prepared. 
[Claim 8] It is the dynamo-electric machine characterized by having the cooling path which has opening 
of the predetermined magnitude which two or more said stator cores are established [ magnitude ] in 
shaft orientations in the dynamo-electric machine with which the stator assembly which includes a stator 
core in airtight casing which enclosed coolant gas has been arranged, and circulates said coolant gas to 
radial respectively. 
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DRAWINGS 



[Drawing 1] 




[Drawing 
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(54) ^moiifm msmmsexPtomM'f' 
(57) imm: 

Siii-^jiJafL3 SrISftl. c: i: J: OfltfiS-fl. , * fc, 
jiMMSS^±iBO^;5r:^B£ ^ -fl, i: J: 0 . S^^n 




(2) 



!ftra^9-2 85 04 6 



#:Srii^-r^ z t ^^t-thm^m 1 ie«4C7)iiH£m 

fai!|{=«m*arJl*ia6S«i:^[Ja(7);gii: ^Hix. . 
ZcDdr-z^y^'mzWiS^ti. t^-:>mjjmi>zmWtMif^ 

i'frLxwimi'^miz^-^titiWim^Ft . tm'y-i^y 
ymzmm.-^tifz;if^i%mmti:mL. itz. mrieia^ 

iM^TMs: i%m:ff^imxLr^%m^—i^yi^\^i,z 

if 

[0001] 

icre-f--i.t><?)TS>i). 



[0002] 

m^ixi. i,(7)T$)hi}K mzi^-iiy^mmmzmm^ 
ti^imcDm^mmxit. mmim^. mm^m^i,zx 

[ 0 0 0 3 ] laS■?fc^^V^T<i:i^'l:^^^gP^7)^aJgJi 

mmiz^^x'hh. \°}mm,mzto\^xiizti{^(Di§^ 

±^^t:}%Sl-tht::ib^mi^iz-^K)Hmzy ryiz^ 0 

[ 0 0 0 4 ] la 3 im^<7)mmMm>}^m:fj^<^mmi 

^^Trf i d (c. ^rtc7)?^a]^;^{i:;<f;:^?^a]ff 1 1 J: 0 
7 r y 1 3 tc j; -^xmMl't^mzSM^ 
til, *(^B^^h.tzi^&^xii. la^^'C^WSC-r^ 

■I.;^rj?.g4tc^*»^i.|,. 

[ooo5]^9d*>, mmi^Wi'\:m^-r^j:h-hm^=F 

^ 3 ^0^'D^rf^:6^^>ji®fL4 ^m':>x:^xm$.7^m 

[0006] ^<Dm. mmi^cr)i%my7^:bm^^mii^ 

ii>^':^t:mm^f^mzlS.DS^ti:^-iycr>i^l,zl,i^ 

izmmi=^f^m^mi^tixmmi=Fii><^mL. wu^'x^ 
m7^ii>ti^ m&y:^h4i:m-:>xm^'=f-im^i^z^ 
H ycTym'tmrn^^m ^ ^(ommm i2^m^x^x 

[00 07] ^(DXoizmm:}''^ hAii. )s\mmmcr>m 

m^m&<Df2i!bizmm^j:mii:mtz lt i ^ i. . ^m. 

VB6 1-1 1064mzm^^itH'?l>Z, m4iz^-t 

i 0 iznmwi'(.'-i:mi3mizm-^wii}^L. h\*^t£izmm>!r 

1 4 SrS^tf i: i bfi=oTv>^. 
[0 0 08] 

[0009] t:^*«-3t:, @mmmtZim=^WKi:mm 
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[0010]—:^, 111^^3 ;i^2 ^iii^-iH^^i:^ 1 i,zm 

2, m^^'t-i!Si<7y\-ji^^^.^mu-t^tzif>. mm 
rs^rmm^-^t. i)^-o+j^i,zm^^-\tti\,^t\i^omni}^h 

[0011] ^^X\ mx.\,iV'Jy<7>M^j:m.W-^<7^m^ 

^Hs^n ^)V2t m^=Hk't- 1 <7M\,z^ L . mzm 
[0012] t*»L, m^<7ymmmmx'ii. m.w^<^'m 
«07^>:i6. mMi'^^)\^2^m^'fWk-t-i\,zm>. m^-t 

[0013] 125 {it^O^JfeM^^-m^-^BrffiiaT' 

[0 0 14] @I^^^3-f;P2c^«JljSt&tjtfLT{i.^ 
n>y hi7)(g:S"|fili0^ic:-ov'>T«i; •y7';l';?.r 'J yyi 

[0 0 15] /^/it, C:iD:^itiOJ^-C'&r>-Ci,, 
[0016] ^^HJti. ;i<7)i, p'SrHlf S:#lRtT^$ 

m'i'^m^-ti>ztizs>i>. 
[0 0 17] ttz. m2cosmi. mmmmiZ'^m^j:^^ 

[0 0 18] 

<7)m^mm,^'ip hi:mifi>Sw^^^<^i(r>x\ 



[ 0 0 1 9 ] § 4>tc. mMm%z:±iicom^j:m^fth 

Z id tzj: 0 . Sl^^rj >f ;P2 ^rllS^'C^ 1 izmubmm 
■thlimkLX. 114 c7)«t 'J -y TjUxy U 1 5 

[ 0 0 2 0 ] ^yi. ±giwmcommi±. tmBmffoiz 
i^yyi^i,zmm^'L-i:^tim&^miLm^Mm^tifz 

ti. ■t^r)^^m^i^m:^':^i^^^■yf\^l,z•^MM^-t^{^m 

imt . ^(^\Hmmizmmi^z:miibm-:)f\^<7)mb 

mxhh. (%m:^:^^mxvtzm,mdr-i^y)f^^i,zm^ 
=Fm't^^^t^m&^^Lmm^m.^tlXi3>^ . H^-f^ 

i:mi^i>m:fjm<ombi:^-ri,Mmmmi,zt3\,^x. 

I., • 

[002 1] tfz. m^miiznmrt^mii. m^m 
nznm-r^^mizti\^x. mf^izm>ii>titzmmiii^ 
mzx Ktmt-t^miii^wmit^-^xm^hmmim 
X'hh, 

[0 02 2] mtm3\<znmth%mi,i. 
-^2\,znm-h^n\.zi5\\x. m^zx^mitt^WLW 
{± , V =jyx'h h mmmmxh ^(^iz^ti^ m^m 
4i,zn!&-thmMii. m^mnzMj^-t^^mizii^,^ 
X. Mmzmibit.ti:f:zm^w^nmi,zj:<rim<t'thm.i>ii 
z:mmt^-txm^-t^mmMmxf>h . 

[0023] -:ff. m^msiznm-t^^mii. m^m 

[00 24] tfc. m^6l,znm-t?>WMit. i^&:(f 

^ trmxLtimm-y-iyyiffuzmM'm'C-jbmim^ti 
tz^!s:^m<7)wm=i't,zii\^x . mm^'t^t. myrmiz 

i}%mm^b. ^<Dp^mnzmm.i^^iifii^^mijf^cr,m 
b^mt. i^sim^tmb-^^t^^zb^Kmm^tifz 

[00251 $ (>iz. n^7izMfb-t?>^mit. i^m 

A'XimXLfz%m'>--iyy^b . Zcr,ir-=^y^mz 

mm^ti. i}^-:>mii\^i,zMm^ni^tit^^^yj\^i%mm 
&ifip^^^mM'm'\:''t:^tsmm.=m±i>^b. mm^ 
m^-^^mmzztib :^':^^%itbxmm'^mi>z^ 
■^titzmm^b. y-i^y^^i^iz^^titz^j^i^ms 
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[0026] $ 4>t=:*Jt. msmsizMm-t^^mii. 

tsm^^m±m^Rm-^titim^mmz}5\^x. 
mcAi. rnij^zm^mf^tL. t^-o^^i^m:^'^^^ 

(f^m) t-r. ff^^i, 6, 7Rx/8i,znm-r^^eM 
commwm.um^^^zi5\,^xit. <%m:^x^im.ii\^ 
iz^^-t^i^&m^t/:^ ^<7)[f^mi(zmmi^^mib:s> 

[0027] L/c*ioT . mMcom^j:mmy^ h 

[ 0 0 2 8 ] m^m2-^5i,zn!^-thWMcomm 
«at:tiV'>T{4. itiRJs 1 izMfti-t^^mtmrn^zi^m 
-t^m. mmmt/^tfiibi^tifimi^izm^-^m^mii^ijim 
x^tL. mmmmmmt-^ tixmrnmrn^^ti^ . 

[0029] ZtLli. ±iii%mmmtmt:b^'^^i}^'oX 
[0030] CO%BBzt>V%Tt4, ±fe<^a33i5&i:^i: 

[ 0 0 3 1 ] ^i3, ms^2Rx/3iznf^-ri>^x' 
tz. m^4^zMm^t&^mx'^i. ^izj:*)m{t-r^ 

[00 32] 

( ^^<om 1 (7)mm(7)mm ) n i <4:*:^bbc7)|| i consi 

[0033] nrnfiZTrct^mmi^zi^tm^^^it. m 
siZTi^-trnMo^mmmm^zmm^ixh. ^zx\ ms^z 
yj^-tmmmt m-^»izim--w^-t:n vxmmwm 
^«B&-f-^. ttz. mmmm^^x'cr>±i>i^<7>mm^^i>.- 

[0034] Cc7)iH]^^^(i^ -e<7)lIS^;C..2 1 J&iP3 

mmzm^^tix a O . -?-£?)Mg|5rtil!l<^>^tcl2 3 



«^=S:ii^i=^'i:^2 Komm^t lx. ii^^'i:^2 1 

l={4. m^^'b2 1 iOl^fgdlf -f -XgP3&^^>|l^-?it 

'D2 1 c^wa5^sa-t& , ^^oj^aiiis&i: ltomm 
[00351 $ '^t'. si^^^^i:v2 1 com^if^mifZii^ 

\^t-t^MbLX<7)Xa-/h2 2t^»(:>tiX\^-^h. Z 

<r>xu'jV2 2\tmM.i-m.>L-2 1 <r>m^-n^\izmm}i'r 

i^ti. ^xa'yh2 2mzim^=Fa-<JU2t^{1-ti>ti 

[0036] ismmiisc^mfzm^ii. mm, mwm 

{4. ±iExa«y h 2 2iO|sIte^r|triiaPii 0 t,/h$5jirtiO 
t^j:^X\^h. ^LX. #a®?L3{4. ±E:g.><.n.yh 
2 2 i: I, i ^ ;t,>':5r V ^ J; 3 fclEffi^ 
[0037] i[t£'QV^T 

<j:(c. JiLh^^ cfc a ^zm^-^ixfz-:^%^^(7^mmcr>mm\,zi^ 

^IlISg«atci3V^T{4. ll3T'giajL/iji®^^?^a] 

[ 0 0 3 8 ] il^^/i:^2 1 <7i^-n\m.m^ 
{4.04 {ZTFctmrn.^ ^ h 4 t'f^ ;t T m {z^-tmmi 

3i:ZX^xm^-^iX^^.tl.z^j:h . tfc. 3lM?L3{4. 

< . mm^t,Zi^^mm^^i^ti?> <i t i,z^^ , 

[ 0 0 3 9 ] Ji^L/c J; 3 l'*^Bg<7)|ISfeco?^®(c^-S, 

ifiitem^tciitjf. m^Tm''L^2nzmm,ji3i>zi:'0i% 
m^xcr>mmjm^mm-hXoi,zLtz<7)x\ h^-t^ 

[0040] MZX 0llS^#:O(fcS-f6l«$^®® 

f l>^h*-'^figi:^^. i/c. 3ljaji&^ii®fL3t 

mmii^m'o. }%m:ffx(r>mmi!3imr>xi^mEmimT-t 

^^ximi>±^^^<7)iim^^'CMSixh^(r>x\ m 
^^4'5^^5{cfcv^T{4Jil:^il®?L3<^Ba, mmu 

{4. msiZTjk-tmmmm^i^z. m^i^'t^^^^mi:> 
mtf^^^tLXi^h. 

[0 041] t.^z^mi,z:fmco:?-^\::y%mxsm<Dm^ 
mmw&x'ii. m^'fa-t ;]^2<D}%mcr>fzibi,zmmrf'^ 
^ ju2<o\^mzi%mMi^. mti£7ii^^,Lx^m^^cr, 
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........ 

[0042] -^i^^z. ±ii<Dm^j:±m<D^-\zy^W^ 

mfx't h <r>x\ iii^^'C^ 2 1 <r>nws&<^y^ n ■/ h 2 
?L3 z t t^^^mizmmifZ^j:^ . 
f^i^m^^tfzttizit. muL^iiLmzmsL^mmi^ 

iim^^mx'^^f<zmmx'% hcDX\ mmwmrW'im 

m-t^ xo^z-t^zb t-x'^ § , 

<7>mmi>z^h^mnMizxmm^ti^ o >f }im^-)j^<r) 

mz\m-^^ ^ # LTi^Bj ^«B& L , ^ ^ x'\±mtc h 
u^\.z^\^x<^^w<^h. tfz. m5i,z^-n)t^s.t 
m-^mziim—^t:nLxmmmmi'^-t^ . 
[0044] *^jg«o?^®coiiis-?fc{±. m 1 <r,mtm 

h 2 2 l*ltCitty> ii>*l.^cll^^r7 ^ ;U 2 {4 . S^-fk^ tlfz 

[0045] 1 6 ti, Mfls^c^T-. 

'11^2 1 coxa -y h 2 2f^{c:aA$il. l^Xmm^tl^ 

diiiciOSf^-fb^ix. ll^^=^^/^2^ll;^l^^i^'ll^ 

2 1a:lI^-rS« 

[0 04 6] iti, ll^-?n-f;U2^^o>y h2 2?31E$ 

mMt^^x\^^. z<Dioizm^^titz>^wmmm 

<7)mm^zi^ h mm.wmzi6\,^xit . ^(nm^=F\,zio 

ti. mmm}^zi:hwmti-+-;iti>zm\^ix^, 

[0 04 7] i/i. \^'Jyi 6{4. HS^3-f;l/2auf 

ii^^^'C^2 1 i:^«fct3 0. m^=f-o^)V2mm 
X o iz:^^m<7)mm<^im^zmh mmmjmzxmi. m 
xdizwML. m.wx'hi-'iy'Jy I e^'^^xL^^w.v=J 

yi^ S:ll'fl:LTEI^^3^;i^2 ^m'&fh Xo\,z Lfz 



). , ... .. #M¥9-2 8 5 04 6 

vo<ht. ■A^\izm'&^ixx\>^ht}ii}^^mmms?m 

[0049] tcii. ±m.mmm*.zii\,^xii. m^-^a 
^zx ^mwit^'±h^tcn>'^^^j:m'^<r>mw'km\^^,^ 

[0050] 

mmmmz'jimtj::(%^:^muL-:>-y. m^imm^t,zn 
h:it X'm^=f-^w<r>mn^^^ ^mm-h ^ t it^x-t 

[60 5 1 ] S7i, z^WR^zxtm. mmMMhZ'jimti: 

[HI \^%mc^mi<r>mm<r)mm^z^tmmmM\<zii 
[ n 2 ] *^Bj<7)ii 2 commcommizi^t m^mmizx 

[114 ] ^^commMM<7>i^m:^^cr)mmt:^-tm^ 

[^^■^^^IliBJ] 

2- '-mm.i'^^ju 

3- iim?L 
6---llI$K^3i®TL 

9-mmM 

1 0-<T'J>'i/7'7^^>y h 
1 l-:»x}^mi 
1 2---®^ 
1 3;--7Ty 

1 7•••[il^^^^?^?■b' 
21•••iiI^^'l:^ 

2 2—;^t3<yh 
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